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{54) TUBE ROLUNO OUT APPARATUS 
(67) Abstract: 

FIELD: well expectation. SUBSTANCE: apparatus has on lateral surface of Its housing Inclined flat 
portions, supporting wtth use of axks rolling out members, mounted on supporting plates. The Oat 
portions are In the form of cylindrical counterborcs, whose axis coincide wtth axis of the rolling 
out members. The counterbore has ffooves, opened at to one side. The supporting plate are arranged 
In the grooves and rigidly connected wtth the axks of the rolling out members. Each above 
mentioned groove has at Its end portion an adcBtionel groove. Each supporting plate is provided by 
a protrusion, placed in the additional groove. The housing with the supporting plates is embraced 
by anuL EFFECT: enhanced reliability of the apparatus at operation due to such structure of it 2 cl, 7 dwg 
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(54) YCTPOftCTBO jyiH PA3BAJTBHOBKH TPVB 
($7) Abstract: 

H3o6pere&xe npejjp&3BaaeB0 jpra p&3sanbQpaoi oepeapfaraarenefl H3 npo<)H7ihHfcix rpy6, ycnmaBt mrmmbix 
b CKBumtmaix Ha 6okoboA noeepxHocTH Kopnyca BbtnonBCHbi uamnanBta nnoonut yuacmi. Ha Koropbix c 
noajombP ocefl Ha onopabix nnaenmax ycTaHoaneHfal mjmqyrape sneMEBTt* <B3). ILiockib y^acnni 
BbmojraeHw s bhr« mviHH^piiRecKHX rcxobok (U). Oca U cosaaflaJOT c ochwh 63. Ha U BbmonBCHbi 
OTKpbrn>ie c oHBoro aonna iibsm (II). OnopHue xxnacTHHU pacnojioace&bi bIIh xecTRO casoaHki c ocswh B3. 
Ha OTKpbrrow Koaae saa^oro n bwiicjihch fijoaomontntHbA II. Kas^aa anopaaa nnaenma csatixeHa 
BbicrynoM, paaMeigcHHMM d noaonHHTenbeoM II Kopnyc c ooop n wM H rmacvsmaua oxBaTbioacT rasxa. 
Tax an coBOxynsocTt* upmsnuiQB o6ccncHHBacT ao rwnrnm e HaftCMHoexH ycrpoftcrsa. 1 n. <Jkjh*. 7 an. 
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Description [OnKcaHXc H3o6percHM5i): 

H3o6pcTcsnc othochtch k 6ypemoo b KamrrarihHOMy peuoaTy cKBamBE h npc^Basaa^cso. b HacrHocra. 
jjfw poBanbq ocfciBaHHH ycTpoftcTB ho npofanbBbix Tpy6 npa roc ycraaoBse b OBamac. 

Han<5onee 6mpppi a R3o6prTema» no TexmraecKofi cympocni mbhrctch ycrpoBCTBo ajik pa3Ba n mpEm 
npo^roibHbix TpytS npH nepcapbiTBB bmh sob octioxbcbhA b cKBaacaBe. co^pxamce nonbift 
f yn w i^ m iH uw una Kopnyc, Ha aapyxcBoft noBepxaocra icoroporo BbBJonaeEbi HamionHwc orrHocsrrenfcHO 
apqgojibBoJt ocm aopnyca nnocsnc yqacTaa, b ycraHoaneranje na nocnenBax c noiiocjbio ocefl Ha onopHux 


HcnocramoM 3toto ycTpoftcroa hb/ihctch BCBaflCKHOCTb ero poticm* H3~3a H^ociOTCWBoa (mmtoa) 
upum iPCTg Kopnyca, MBHHktfajBaBan xoTBSBBa ctchxh aoroporo b peoyjtt/rare BbOionacHBft HHXJioHHboc k ero 
npo^QJibBOH och bjiocxbx yuacraoB he y^oaneTBopscT ycnoaaio nponsocTH npa zpyneHaa. 

Hem, ■sotipereHxca noBbmKHBe ga^cMnncTH ycTpoOcrea 3a c*«rr yBejuNcsra nporoocra ero KOpnyca. 

9to fln ei BP W Cg TtB, aro a cnacMBaeiani ycTpoacTBe nan paaaaraqpKB Tpyti, copepxanv* nonufl 
Uf/gjMBfjpMmxBA Kopnyc, aa HapyacBOB no B c pxH ocra Koroporo B MOnwann ai HamiomMc orraocvnnuBO 
npononbaoft och aopnyca nnocKxe yncrn, a ycTaBoenesmte bb nocjienBgx c n ota mgJ O oceft Ha onopabtx 
nnacTBBax Bam^yxxnae vieueBTU, ooraacao M3o6pereHH» itaxnoHBue nnocxia yczacTKH aa aapyxBOfl 
xjGfscpxBOCTB Bopsyca BfatconBEBbt b nane nBnmnjxrocxax bcbobok* oca EOTopboc co&nanaxyr c ocaua 
BBmaoymoMX bhcmcbtob, a aa utxoaaax BbcnanBCBU orxptrrMe c onaoro kobh& b axcneHTpHHHo oich^hhwc 
k neuy nsobi, npa; stom oaopBbie DJiacTBBb i pacnonomemj b na3ax h aecwo cajnamj c ochuh 
Banwjyranjoc anaccBTOB. 

Hpyran otjih<ibcm onarwromoro ycTpoBcrea hbtihctch to, hto aa oTKpbrrcM bobbc aaxnoro na3a 
BbmojiHca flonanmrrcntEMB naa, a Kaanaa onopnan nnacraaa caaOKe&a Bucrynou, pacnajKwaeam>iM b 
^ononHHTTjifcHOM na3y, npa stow ycTpoftcreo CHa6ascBO raftxoit, oxsamABSJoajfiA Kopnyc c onopHuwi 


yg aaaaHM e emnraaa o6ecneaaBax)T BO3MDHCB0CTb yecnsMcHMH To m r gmH ctchbb xopnyca b Haafkmee 
onacHOM DOPCpca ao M cctchhh cro, 6naron.apH «teuy noBbnnaercH npoqaocrb Kopnyca a, cJienoBarejifaHo. 
Bswemocn. pafioro ycrpoacTBa 6c3 b3Mchchhh cro HOMaaantHoro HapyacBoro naawerpa on* naHBoro 
TmiopaTiicpa. 


Ha far. 1 noaaaaso ycTpoflcTCO, ycTaHoaacBBOc b npo^am^o* paaaai n jyBMBacMag Tpy6c, o6m*A bhj;: aa 
*ar. 2 cmcshc A-A Ha <J«r. 1; aa far. 3 tpamcar aopnyca ycrpoacTBa c a oB civyaiM H gMMH aaeuarraua 
bbb ycT BBCBBB BaauDynnxx anmesTOB; aa <>nr. 4 aaq no crpcjiKC B aa <Jht. 3; aa far. 5 crasae B-B aa 
{■r. 1: aa 4>ar. 6 cenesae r-T aa ^nr. 1. aa $*r. 7 cctcbhc U-R aa far. 3. 

ycTpoacTBO bjih pa3BajiupBKB TpyfS (far. 1) coflepaarr nBTiHH^paraccKHft nanbifl Kopnyc 1 c npm-panbHHM 
saaajioM 2 h pc3b6auH 3 a 4 ppn coc^kbchkh cootbctctocbbo c kojiohhob 6ypHJHaHUx Tpy6 5 h 
atBajKHHHHM o6opynoBaHaeu 6. Ha aapyacBOH noBepxaocra Kopnyca 1 no« yrnoM a cro npoA(un>HOtt oca 
BfanjonBcsbi nnocxae yuacraa 7 b bhrc ufgjmappmoaaDL ucxobok 8. aa Koropboc BbraojiHCHbi oTKpfarrue c 
offHoro Koanja nasbc 9. MtcnjeBTpatmo cucmcHHbie oraocBTcnbHO d^kobok b cropoay orapbiToro Koaua stkx 
naaoB, c yrnyojiesBsiiai 10 b ax npoTaBononoBtabtx oncpbiTbD4 kobbbm crcaxax, B naaax 9 paoMctacabi 
ooopHbie BnacTBKbi 11 c K03Upbxaua 12 no ax nepafepaa (far. 1), Bxonainaua b yrjiytimcaaH 10 naooB 9 
(far. 3 a 4). 

Ha noBcpxHocTB onopeboc nnacraH U (far. 1). soBTaKTapyvnacfi c acpnycou. HaroTonncHW Bwcnynw 13. 
Bxanannte a njOBOBBBreabBbie naau 14 (far. 3 a 4), BbnxnBCBHbie bb orxpfarrax yromiax oaaoa 9. Ha 

Tr n ™twTTA« ^vun^ .nnnura a imnBHW Mm/fl Ifi US KOTODVIO HBnmWfla raBKB 16. OXBaT HBB ,gT ITIfl H 


HapysBot noBcpxHocTB aopnyca BMnonaeBa p«3b6a 15, aa aoropyw HanaBMeaa raflxa 16, oxBaTOBajoiaaH 
onopabtc njiac TBBhi n a o&cncTOBamaaa ccbmcctbo c hx xo3bipbKauH 12. Bbicrynava 13. yrviy6jiCHBHUH 10 
d Kopnyce a noaonHarcmabiMa naoaMH 14 faxcanaio wiacrnm 11 or nponopoTa a Bbma^cHKH na3oe 9. 

Ha ggemaaji or aopnyca bobcp xbo ctbx onopawx nnacraH 11 hccctko a c s&ajjSBTpUHBUM cuem&ncu a ax 
BcpxBcs nepafepaa (rpaaane) 3axpenneau oca 17 (far. 1 a 2). aa Koropux c noMonnJO faacapyuincro 
rniTMy 18 ycTaaoBBCHbi BanfcayxrtHHc ajicMCBTM 19. npa stow oca 17 Bamjjyiomax aneweBTOB saapennesbi 
aa onopBbix nnacTaBax U rax. hto ax reowerpaqBcaae oca cawMerpaa coanaflaxyr c rcovinv*i»« crKBMa 
ocaua cu M eT paa aanaajna wBcaax ncaoaox 8 (cu. occsyio nanno 0-0 sa far. 3-4). 

3a^cBTpiWBoe cuetneHKe naooe 9 oTBOcaTcnhBO nnonja^w ockobok 8, a Taame Berawaay uaxcsoianbHO 
BOOMoanioro yrnydncHKH bckoboh b crcHay aopnyca onpcAcniDOT pacumojM nyreM /via aoHxpCTHoro 
TanopaaMcpa ycrpoacTBa c yMcroM o6ccnc^cHaa Hco6xonMMoro sanaca npoHHOCTM aopnyca npa pa6orc 
ycrpoacTBa b yenoBaax Kpy^eHaa. A uaxcaxanbHo bosmohchoc oiemcnae onopHux nnacraH 11 
oTHOcarejibHO ocefl 17 Banbuyionna 3jicuchtob 19 ooycnoaneao pacnanomeaneu neaoB 9 no^ hbx a Tew. uro 
reowccTp*raecxHC oca CHWwrrpmt 3axpcn/icHHtAX ua hhx ocefl 17 eanuuyioiiBix ancMorroD 19 nonaHbi 
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Pafiora ycTpoflcroa noncaficTCH ha npmcepe pa3eanbqpBra npo^un^Bbix xpy6 npa HDtuumjm huh dohu 
HapymeHHH repMcnraaocTa ofeaflHoa aojiQHHbi 20 ($kt. 1, 5, 6) cKBasmn*. 

npo^KTibHbie xpyfSw 21 cnycsaxrr BHyrpb oCcaRHofl kohohhu 20, b Harepean U3ommfSK h pacmttpsDcyr flo 
npamxrm ax crcHOK K ctchkc odcafljaott KojioHHbc 20 ($nr. 5) cocyjaHHcu uHyrpamero ns^paBTnroccEoro 

3arm c nouon^jo pc3b6u 3 ycrpoHcrao npncoc«FDi>uoT k kojiohhc Tpy6 5 m cnycxaioT b cxsaaoray. Ho 
floemxeHHH ycrpoftcTBOu Bepxnero Konzja npo^mibHbtx Tpy6 21 kojiohhy tiypsuihabix TpytS b&mhhadt 
epamaTb npa oflHOBpttOTimu coaflaHHH ooceofi aarpysKH n npaubora nanocra ipy<S ncpo ucBrpanfcHbift 
K8Han 2 Kopnyca 1 MHflKocroo. B poynbTare yroro Hmoatarae naarieimeu yvacnni 22 ($ht. 5) 
npcx^HTiMttrfx xpy6 21 t&nipaaraiOTCfl flo roioTHoro s pepuci iiw u n ) npmKaTHH bccm HapymaH noBepxaocra 
npo^anuaux Tpyt5 k myiyeua ta noBcpxaocTH o toflgux Tpy6 20 ($ht. 6). 

no ok ohm amra pa-w*^f>iMw»niii xojioKHy 6ypH7iMtbix *xpy<S 5 c ycTpoflcTBOM no^HKMajor H3 c n a mb i. 
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Claims |<£opuyjia B3o6peTeHKH]: 

1. VCTPOflCTBO JVW PA3BAJIMIQBKH TPVE, coRcpwampe noiibrik lpiimm i iw ccKHft Kopnyc, Ha Hapymoft 
nooq^xHocTH Koxoporo BunDjmxxa* HaK/iOHHwe vraocBTtJJhHo npo^anuiofl och Kopnyca wiocKSXt yuacrxn, h 
ycraBOBncBHbce Ha uocjic^hhx c udmoo^jJO occfl na onopHbix nnacnraax eantnyjompe anojeaTtJ. 
oiynreaioinctctt to*, «rro HamioHm*e xmocKBc yvacTKH Ha Hapymsoft noBcpxHocm nopnyca BbmonHCHfai e 

BBfffi WUOSBffpBPtS S CKM X DjeKOBOK, OCX ROTOpfaCC COMIfyjajOT C OCHMH BanMQfimUHX 3J1CMCHTOO, a Ha IHXOBUK 
BbmonHCHW OTKpbTTMC C OflHOTO KOHOa H 3KCX^HTpHUBO CWm^CHHblC K HCfcTy na3W, npH ODOpHblC 

nnacTHHbi pacnojioxeHbc b naaax 0 zenvo cajoaHU c ochuh Bmbtsyxxnpx anauafTOB. 

2. V cipoflC TBO DO n.l, OT/DPUO01Z9XCH TCM, *TTO Ha OTKpUTOM KOHUp KaX^CTO Ha3a BblDOJIHCH 

poxmriHHTcnbHb(d nao, a itanA&H onopHan rniacnma caa6scsa owcTynoM, peaManpSBtod d 
npnoHHirreJifaHDM naoy, npH stow ycrpoftcreo CHafimcao raflKofi, oxBaTbtEajorqcd Kopnyc c onopHuun 
nnacTHBauH. 
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(54) PIPE EXPANSION DEVICE 
(57) Abstract: 

The device is intended for expanding shaped-pipe blocking devices mounted in wells. 
Provided on one of the sides of its housing are inclined flats carrying supporting plates, 
secured to which are pins mounting expansion tools. The flats have cylindrical elements. 
The elements are aligned with pins carrying the expansion tools. The elements have slots 
open at one end. The supporting plates are mounted in the slots and rigidly connected 
with the pins carrying the expansion tools. Additional slots are provided at the open end 
of each main slot. Each supporting plate has a projection engaging with the additional 
slot. The housing with the supporting plates is enclosed by a nut. Such a combination of 
the design features enhances the reliability of the device. 2 cl., 7 dwgs 


Description: 
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The present invention relates to the well drilling and overhaul operations; more 
specifically, the proposed device is intended for expanding shaped-pipe blocking devices 
after lowering them into wells. 

Closest in technical substance to the present invention is a device serving to expand 
shaped pipes when isolating troublesome zones in the well, which device consists of a 
hollow cylindrical housing whose outside surface has flats inclined relative to the 
longitudinal axis of the housing; the flats carry supporting plates, secured to which are 
pins mounting expansion tools. 

The drawback to this device is its unreliability because of an insufficient (low) strength of 
the housing whose minimum wall thickness does not meet the torsional strength 
requirement due to the provision of flats that are inclined relative to the longitudinal axis 
of the housing. 

The object of the present invention is to enhance the reliability of such a device by 
increasing the strength of its housing. 

This is achieved as follows: In the proposed pipe expander which incorporates a hollow 
cylindrical housing whose outside surface includes flats inclined relative to the 
longitudinal axis of the housing and carrying supporting plates, secured to which are pins 
mounting expansion tools, the inclined flats provided on the outside surface of the 
housing have cylindrical elements which are aligned with the expansion tools and which 
have slots open at one end and offset in the direction of their open ends and the 
supporting plates are located in the slots and rigidly connected to the pins mounting the 
expansion tools. 

Other distinctive features of the proposed device are that an additional slot is provided at 
the open end of each slot and each supporting plate has a projection located in the 
additional slot and that the device is fitted with a nut enclosing the housing with the 
supporting plates. 

The above distinctive features make it possible to increase the thickness of the walls of 
the housing at its weakest cross section, owing to which the housing strength and, 
consequently, the reliability of the device are increased without changing its rated outside 
diameter for a given size. 

Fig. 1 is a general view of the device mounted in a shaped pipe to be expanded, Fig. 2 is 
the section A-A in Fig. 1, Fig. 3 shows a part of the expansion device housing with the 
elements serving for mounting expansion tools, Fig. 4 is a view in the direction of arrow 
B in Fig. 3, Fig. 5 is the section B-B in Fig. 1, Fig. 7 is the section I"VT in Fig. 1, and Fig. 
7 is the section JX-JJ, in Fig. 3. 
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The pipe expansion device (Fig. 1) has hollow cylindrical housing 1 with channel 2 and 
threads 3 and 4 for connecting the device to drill string 5 and downhole equipment 6. 
Provided on the outside surface of the housing 1 at an angle to its longitudinal axis are 
flats 7 with cylindrical elements 8 having slots 9 that are open at one end; these slots are 
offset relative to the cylindrical elements in the direction of their open ends and there are 
recesses 10 at the opposite ends of the slots. The slots accommodate supporting plates 1 1 
with peripheral projections 12 (fig. 1) that engage the recesses 10 in the slots 9 (Figs. 3 
and 4). 

Projections 13 provided on those surfaces of the supporting plates 1 1 (Fig. 1) that are in 
contact with the housing engage additional slots 14 (Figs. 3 and 4) made at the open ends 
of the slots 9. Screwed onto thread 1 5 on the outside surface of the housing is a nut 1 6 
which encloses supporting plates 11; acting together with the projections 1 2, projections 
13, housing recesses 10 and additional slots 14, the nut 16 prevents the plates 1 1 from 
turning and falling out of the slots 9 . 

Rigidly fastened to those surfaces of the supporting plates 1 1 that are positioned 
externally relative to the housing are pins 17 (Figs. 1 and 2) which are offset towards to 
the tops of the supporting plates 1 1; the pins mount expansion tools 19 fixed with locking 
rings 18. The pins 17 carrying the expansion tools are fastened to the supporting plates 1 1 
so that their geometric axes of symmetry coincide with those of the cylindrical elements 8 
(see center line O-O in Figs. 3 and 4). 

The offset of the slots 9 relative to the elements 8 and the maximum length of entry of the 
elements 8 into the housing wall are calculated for a given size of the device so as to 
ensure the requisite torsional strength of the housing. The maximum possible 
misalignment of the supporting plates 1 1 and the pins 17 carrying the expansion tools 19 
is determined by the location of the slots 9 and by the coincidence of the geometric axes 
of the pins 17 carrying the expansion tools 19 and those of the cylindrical elements. 

The operation of the proposed device will be illustrated below by the example of the 
expansion of shaped pipes in the course of isolating the non-tight zone of casing string 20 
(Figs. 1, 5 and 6) in the well. 

Shaped pipes 21 are lowered inside the casing string 20 to the interval to be isolated, and 
then a hydraulic pressure is developed to increase the pipe diameter by pressing the pipes 
against the wall of the casing string 20 (Fig. 5). 

Following this, the proposed device is connected to the drill string 5 with the use of the 
thread 3 and lowered into the well. When the device reaches the top end of the shaped 
pipes 21 the drill string is imparted rotation and at the same time an axial load is 
developed and the inner surfaces of the pipes are washed with fluid supplied through the 
central channel 2 in the housing 1 . As a result, portions 22 (Fig. 5) of the shaped pipes, 
which were not sufficiently pressed against the inner surfaces of the casing string, are 


i 
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straightened until the entire outer surfaces of the shaped pipes 21 are fully and tightly 
pressed against the inner surfaces of the casing string 20 (Fig. 6). 

After the expansion process is over the drill string 5 is lifted out of the wall together with 
the device. 
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Claims: 

1 . A PIPE EXPANSION DEVICE having a hollow cylindrical housing whose outside 
surface includes flats inclined relative to the longitudinal axis of the housing and carrying 
supporting plates, secured to which are pins mounting expansion tools, the inclined flats 
provided on the outside surface of the housing have cylindrical elements which are 
aligned with the expansion tools and which have slots open at one end and offset in the 
direction of their open ends and the supporting plates are located in the slots and rigidly 
connected to the pins mounting the expansion tools. 

2. The device according to i. 1 , wherein an additional slot is provided at the open end of 
each main slot and each supporting plate has a projection located in the additional slot 
and which is fitted with a nut enclosing the housing with the supporting plates. 


Drawings: 
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Fig. 1 
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Fig. 2 


I 
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Fig. 3 


'I 
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View E shown as turned around 


Fig. 4 
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Fig. 5 


Fig. 6 
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Fig. 7 
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